Inhibition of reversed electron transfer and proton transport in the beef heart cytochrome bc1 complex by chemical modification.
Chemical modification of the bovine heart cytochrome bc1 complex with N-(ethoxycarbonyl)-2-ethoxy-1,2-dihydroquinoline (EEDQ) has been reported to inhibit the proton pumping activity without affecting the rate of electron transfer to ferricytochrome c. This study aims to examine the effect of EEDQ on energy-linked reversed electron transfer in the bc1 complex reconstituted into potassium-loaded phospholipid vesicles. Generation of a valinomycin-mediated potassium-diffusion potential induced the reduction of cytochrome b in the reconstituted bc1 complex in the presence of sodium ascorbate. The time course of the cytochrome b reduction was well correlated with that of the absorbance change of safranine, an optical probe for measuring membrane potential. Treatment of the bc1 complex with EEDQ caused a decrease in the potential-induced reduction of cytochrome b as well as in the proton translocation activity. But a significant loss in the ubiquinol-cytochrome c reducing activity was not observed in the EEDQ-treated bc1 complex. The time- and concentration-dependent effect of EEDQ on the reversed electron transfer was well correlated with that of the proton translocation activity of the bc1 complex. These findings strongly support the idea that the potential-induced reversal of electron transfer is coupled to the reverse flow of protons in the cytochrome bc1 complex.